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ATMOSPEEBIC OPTICAL DISTWBANCES, FALL O F  1911 TO 
FEBRUARY, 1911.’ 

SA-/. 0 . 3  By c. h R N O .  

(Davos Obsarvatory, Davcs, Switzerland, July, 1917.1 

Systematic observations on the polarization of skylight, 
twilight phenomena, and on Bishop’s Ring have been car- 
ried on at  the Dnros Observatory from tlie Fall of 1911 to 
February, 19 17, in addition to c,ontinued pyrheliometric 
meassuremen tu and detei.min:ttioiis of solar and s l y  raditG 
tion in many portions of the spe~trurn.~ These all agree 
in showing: The great Ratniai dist.urbance which, in 
.June, 1912, brought to a close a period of exceptionally 
great urity of our atmosphere, very gradually came to 
an en B toward the close of the year 1914. Even at  the 
beginning of 1915 the atmosphere had not wholly recov- 
ered the degree of purit.y which characterized 1911. In 
t-he course of 19 15 rapidly disappearing individual dis- 
turbances could be recognized: they rapidly increased 
durin the first half of 1916, and in the second half of 

hwing a milder character than that of 1912. 
In the ycais 1915 and 1916 Bishop’s Ring did not 

nlwnys present the appearance of a silver white “inner 
disk” surrounded by a less brilliant bluisg-white I ‘  outer 

1916 f ed to a new, uninterrupted period of disturbance 

- - 
1 Translated for the Y n N T m Y  WEATHER REVIEW from the separate: Atmosphiiri~ch- 

o tischlr Storungcn fHerbrt 1911 bis Februar 19171, \-on C. D o r m  Astronom. Nachr., Ep r. 4.%9 ,\iiSust 1917 Rand ZOS.-c. A,, jr. 
2 Theie‘ore in Lours;? of publication in the Abhandlunpen d. Kg1. preuss. Meteoral. 

Institiits. detailed studies of twilij.ht observation< and ring phenomena accompanied 
by a 13r e amoimt of t.dbi!lated materia!. More complete extracts fro; the:e studies 
appearel in the April-ma and the Sum-Juli issues af the Metcorolodsche Zeltschrift 
fur 1917. Thorr are still in preparation the chaptars on ‘ I  KimmeliheU~gkeit und Hlm- 
mekpolarlsation” and ‘’ Sonnenstrrhlung.” 

..... -- ._ ... 

Santa Fe, N. Mes. 
. __ .... -. ... ..... 

Washington, D. c. I/ Madison,  is. I! Lincoln, Nebr. - 
p.m. 

mm. 
4.95 
5.56 
3.63 
4.1: 
4.95 
4.17 
1. BU 
2.74 
3.15 
3. fb3 
2. S i  
2.36 

. .  

..... ..... ..... - 

- 
Dates 

- 
Dates. 
- 
1917. 

Oct. 5 
S 
9 

11 
15 
16 
13 
19 
20 
23 
2 i  
30 ......, ...... ...... 
- 

- 
1 a.m 

mm. 
5.79 
5. lti 
1.95 
3. a) 
3.63 
4.17 
2.36 
2.16 
2.74 
3.3G 
2.31 
1.7s 

- 

.-.. .... .... 
- 

3 n.m.18p.m 
I 
I 

-- 
19li. 

Oct. 2 
3 
4 
9 

10 
11 
12 
13 
14 
15 
22 
23 
26 
27 
31 
- 



484 MONTHLP WEATHER REVIEW. OCNIBER, 1917 

disk” whose periphery was reddish white. On the con- 
trary, the phenomenon consisted of a system of rings of 
manifold colors and brilliancies, its niasimuni radii come- 
sponding to those of the Bishop’s Rings of 1912-1014 and 
1885-1887, whilo nearer tho sun there roappeared a 
brbhter blue “intermediate disk,” a blue-white [wreath] 
( “ h m z ” )  and a ellow to whitish “corona.” Tlia va- 
riations in the visicility of thesc divisions, of their inten- 
sities as to definition and brightness, of tlie radial mag- 
nitudes of the diflerent rinas as depending on the one 
hand upon the sun’s altitu& and on the other upon at- 
mospheric conditions-the systematic obscrvations of 
which a t  Davos was stimulated by J. Maurer’s publica- 
tionss-when all taken in cohnection with the march of 
the da t ive  sun-spot numhers and of tho intensity of 
solar radiation and in the light of the evidence and theo- 
rotical considerations dotailed olsewliore, lead to the 
followin briefly stated conclusions: 

The p ain Bishop’s Ring consisting of sini ly an inncr 
and an outer disk, as seen in 1885-1587 an 1012-1914, 
arises through the diffraction duo to tlic presence of a 
very lar e number of particles of ver diffcrcnt sizes, sonio 
of whic a float a t  greuter altitudos {ut chiefly are found 
filling ull tho intermcdiate and lower le\7els of the tropo- 
sphere. The light-scattering effect of these nunierous 
and multi-form particles increases the brilliance o€ tlie 
inner disk and interferes with the perception of the more 
dclicate differences in brightness close to the sun, in so 
far as such diffwences exist a t  all. If such a ring endures 
without interruption for a long time and with srarcely 
varying intensity, then its terrestrial origin is verr prob- 
able. ‘The magnitude of tlie smallest diffracting particle 
may be computed by Yernter’s thoory; the arerugo for 
those accompanying tho Katmai disturbance, which be- 
gan in 1912 and gradually died out toward the end of 
1914, was found to be a diameter of O.OOOS9 nim. as 
against one of 0.00152 mm. for those of tho Krakatao 
disturbance of 15851887. 

Diffusion plays scarcely any r61e in the differentiated 
optical phenomena of the year 1915-16. These were duo 
to diffraction phenomena caused by quite exce ,tionidly 
small particles of very slightly varying size and-as the 
limits of the different brilliancies indicate-restricted 
kinds or forms, which probably without esception 
floated a t  greater altitudes (15 to 20 km.) and consisted 
chiefl if not altogether of ice crystals. Esscntinlly, 

uently observed super-cirri (Ubercirren). The size of 
&e smallest particles is computed to be 0.00075 mm, 
while preliminary computittions indicate that the size 
of the largest may be estimated as 10 to 40 times as 
great-i. e., they are of the size of the cloud-formiug 
eloments. The regularity of the ratios obtaining be- 
tween the radii of the different rin invites speculation 

particles. Tliere appear to be no grounds for the assump- 
tion that the small rings arise in lower atniosphcric strata 
than do the large ones. The increase of the radii with de- 
creasing solar altitudes takes place more rapidly for the 
small radii than for the larger oucs, and is due to the 
increasing intensity of the diffracted rays with simul- 
taneous decrease in tho iiiteiisity of the dircct rays, 
to the increasing erceiita o of long waves in the rays 

phere nearer the horizon. 

B f 

there r ore, they are probably.. identical with tlie fre- 

concerning the number, forms, an d” relative sizes of the 

and the stronger f8usion B y the portion of the atmos- 

IMaurer, J. in Astronomlsche Nachrichten, Nos. 4813 (201:247), 4854 (203:99), and 
4875 (20(:45): also elrewhere. 

The diffractin ice crystals are regarded as being 

out by tlie sun ; terrestrial volcanic, activity probably 
had but a subordinate part in the disturbances of the 
years 1915 and 1916. In support of this view are pointed 
out- 

(1) Tlie fre uency mid spasmodic character of the 
zbppeenrnnce an% disappearance of the phenomena; 

(3) That during tlie time of the completely discon- 
nected individual disturbances up to July, 1916, almost 
without esception there was a synchronism between the 
beginnings of more ronounced solar activity of the ring 

lust); and that after the disturbance had assumed 8 
c.ol;tii!uous clinracter in the second half of 1916, plainly 
reco iiiznble in tensificatiaiis were repeatedly found to 

so1n.r activity. 
(3) The peisistently similar character of the decay of 

the individual disturbilnces, viz, first the disappearance 
of the gre2i.t disk, the longer duration of the small ones, 
not rarely the sudden re~laci i~g of the great disk by a 

rating sooncr than the 1a.rge ones. 
Coilclensatioii-iiuclei of solnr origin are regarded as 

inc1udii:g all that may be regarded as exciting the aurora 
Compwisonu of variations in intensity a t  numerous and 
quite widely distributed points on the earth’s surface 
could give some idea of the path of tlie incident particles 
through the earth’s atmosphere. 

The coniiection between in tensity of solar activity and 
the occurrence or stre1igthenii:g of the “telluric solar 
corona”J was B regular and intimate one a t  Davos 
during the period of observation. Only a long period of 
observations conducted simultaneous1 at widely se a- 
rilted mountain observhg stations can B etermine whe tg er 
or no this connection ttlways esists. The variation in 
the degree of purity of the atmosphere, caused by such a 
possible continual connection, would exert, on the incom- 
ir!g mid outgoing radiation and the general circulation of 
the atmospliere, an influence not to be disregarded as a 
meteorological factor. At present one is not inclined to 
ascribe a high value to the mngnitude of such an influence, 
for according to existing observatioiis the incident radia- 
tion is weakened for but a short time just a t  the begin- 
nings of the disturbances and of the stronger develop 
meiit of the outer and the iiuier disks, and it recovers 
rapidly as soon as the differentiated small rings becomes 
recognizable. It will, however, be necessary to devote 
all our attention to the further develo ment of the 
phenomena under the influenc.e of fur&er increasing 
iolar activity. 

Varigtions in the solar constant ctm be determined with 
certainty only when one takes into account the appar- 
ently frequent loc.al and temporitl variations in terrestrial 
atmospheric transparciicy (purity) a t  a number o€ 
localities and if possible a t  the antipodes. 

Meteoi-ological influences introduce an aiuiual period 
in the ring phenomena, in so far as such influences affect 
the visibility and dehition. An annual period condi- 
tioned by the dust masses located in the ecliptic seems 
to bo not wholly out of the question. In an case the 

observed in the past, should be kept in mind in future 
work. 

formed tlimugli t k le agemy of condensation-nuclei thrown 

phenoniena and of (P ecrease in insolation (Strahlungsver- 

s y w  7 ironize with the beginning of a more pronounced 

smnll onc-i. e., the smal \ nuclei of condensation evapo- 

heaping of disturbances in April June, and 1 ugust, as 

4 This term was propsed by J. Yaurer to include all the rlng phenomene, and tha 
author here indursus the proposal.- C. Dorno. 


